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<54) im<o^m ifji'n-T.mmm 



(57) mm] 

fPtt $*-r S3J:^M7Kit14 P Q Q G D H ^tlf^TS d <!: 

m^ifJV^-T.MyKMWmziS^^X. Ac i n e t o b 
acter calcoaceficus SJltTKitttP 
QQGDHCDm2 6 8^8*^2.2 8 QmmzW^T^m 



(2) 



B^if)Va-xm7mWmzii\,^X. Ac i n e t o b 
acter calcoaceticus fi5fi7j<)§ttP 

^tt*^;V3-xm*^^^tCfe^»T. Ac i n e t Ob 
acter calcoaceticus ffi3fe7Ki#ttP 
QQGDH©2 7 7 #i07/jl/^ S >S?S^};:^gl^f 

igtti^;i/r]-;^Hji7k*S*t*t,iT, Ac i n e t o b 
acter calcoaceticus S5S7K!^i4 P 
QQGDH®2 7 8#@®-l'y D-f >'>!Sg}Ctga-r5 

75 yK^a*5^!!07 5 /i^^STgrnsnTVi^gfe^ 

n575/KiB?iJ®, ^2 6 8Sa!&^6 2 8 9a»©M 

«5fc:tetiT> 1 *fctt:tnm±©75 ys^i^»*«ffi'©7 

^/m^-^mmtix\,^?>ctm^tir^^^mif 

[»««6] SH3?iJ#^lT«$n575y®SB?iJ©2 

7 7moif)v^5.>mmm<o7s./mmmxm^ 

[ss*3M7] mmmix'm-^n^7^^mmm<D2 

7 8 # g ©-f y n-f V >aS;im©7 5 y iJSSTg^fe 

snrti?., »5i?iS5iB«©a§cS^^;i'n-xK7jc^» 

[tt*JS8] E^J : Ser Glu Gin Gly Pro Asn Ser As 
p Asp Xaal Xaa2 Asn Leu lie Val Lys Gly Gly Asn Ty 
r Gly Trp [S*, Xaal *5 ilXfiX a a 2 itHMO 
^m7^^m.mmx$>^ii^. ftfSU Xaal!(f«Glu 
T'feSi:tXaa2«I 1 eTiaai^] tfDD 

^r/ u >=^y >mm^tt^m^ir)V3-7.m:^m 
mm, 

m^m 9 ] smm i - s <D\>^rnmzBm<Disc^m 



mm 1 1 ] 9 izmmm^^i^mm 
[W3ft3S 12] mm. 9 fcia«©a€^ A^i^fi^jc: 
1 3 J mm 1 - 8 ©trs-fn^^tgrn©®^ 

S'i^;l'n-7.J!Jl7lci^»*$^tJi^^3-7.7 ■fe'T 
mm 1 4 ] iS*« 1 - 8 © V5f*l*>C|S«©55:^ 

Mi?';i/3-7.iK7Km»^*^tfi^;v:3-;^-fe>it— . 

[0 0 0 13 

> (PQQ) mmmttzifjv:n--7.^7i<.mmm (g 
DH) ©ii#s©75ys^^aiAm©75yS!^-^«m 

$nT(r»S5!i:^MPQQGDHti|-rS. *fg|g©St|g 
©«*K;*fflTa&§, 

CO 0 0 2] 

[«e*©s^s] PQQGDHtt. trnn^^y u>4^y> 

[0 0 0 33 PQQGDH(Cti> K*S^14»^t7XJ§{t 
pg/Jt^SCt^stJenTl^i-S. ]^«-&ttPQQGDH 
ttv ^^mmS 7 kD aO'»7f;j,^y5i KgaSSTS 

7j<^ttPQQGDHaAc i n e t o b ac 
ter c a 1 c o a c e t i c u s©tK"P^>©**fc 
m-^X^tD^^mm^^nx^O (B i o s c i . B 1 
o t e c h. Bio c h em. (1995), 59 
(8) , 1 5 4 8- 1 5 5 5), -S-Wffiiiiae^JjST? n 

-=:>i/tn7^^ mmmtm ^ ^ nrv^ s (m o 

1, Gen. Genet. (198 9). 217:43 
0-436) , A. calcoacet icus 43t57j< 
^ifPQQGDHS, a-?»ltl5 0 kDaffl4^^^^'f? 

-T-$.s„ m<D? QQmtitmBn-mm^xot 
^D9-mit/oEfs.<. "t^m^m&mmzmt 

[0 0 0 43 sk<pif}vu-xm\i, ^m^0mmfsi-r 
~i3-thxmmwi±mibxm^fimx&^, * 

(GOD) ^^^Hii'>:3-x6 U>®)i5i7j<*W (g 

6PDH) ^m-^^m^mz^'oMm-^nxi^^fz, u*^ 
G0D^ffit5s:^STBy;i'3-x^lt:Si6{'tfe 
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S 5 VHS ^#^*JSJS !;: J; -p TSjgfi 1; S ■SI 

< if}i':i~7.&m\zm^^?>tix^rcii^. Kl$:^mzmmm 
(p) ^mmLminuu^m^t\,^^m 

:^miz^\>^itir^mmizi)^ti^mcm^thx ? 

QQGDH0^Sffl*sa@§nTVi5, PQQGDHtti^ 

;^3-;^(cM^Tig^ii!^l:?S^4£*'bT^'iS^:^:^ ^fed: 

p Q Q G D H mwmmmmmxmrctb^^S: 

M^m^-^nX^/-^^, l/*»b;5:*S6, PQQGDHHi^ 
[0 0 0 5} 

S7K^tt P Q Q G D H trii^T S C g SSi:^ 
.10,0 06] 

P Q Q G D H *5fe^ UT-eo i^;>n -Xfc^^-r SiaWtt. 
tt P Q Q G DH<D^^(Omm\Z^\>^X 7 5 /mSSS^ 

x^^mmn^^tizmjibk, 
>mmmtt^7m^^)\^:2~m7mmm\z:i5i^^ 

UT i^JUn -X iC^if bT^?Pffi*5lS]ii b T -5 d t §^ 

J^i:1-5Ka^^^*;^=I-7,)K7K^»*$ffi#fc•r§, 
b<\t. *^§?0Bfe^fflPQQGDH«ii^;i/n-x(::*f 
•rSKmfflHl OmM*SSl?*0, 5?^il®PQQGD 
HCDKmfi©2 OmMJcOffiK 

[0 0 0 8] fDP^^yu>.=^^y>^?iS 

»«i:1-S7K^tti^;i'n-;^jSi*l^^^{r:feViT. Ac 
inetobacter calcoaceticus 

S*7K!g'ftPQQGDH (*BJ»»t:tetiTtt, 
PQQGDHtfeS^^nS) fflm2 6 8S»?5^?. 2 8 9 
a»C^gS-r^M«i=43l/^T 1 *fcS-enj^±cD75 / 

mymmmr 5 y $ nx ^^^^^^ i7';v 



[0 0 0 9] :^^m(Omzff^H,''^^mPQQGDH 
tt, S£?iJ#^lTg^n575y WiifflB2 6 SBS 

e. 2 8 9 '^&(Dmm\z^^^x, 1 1 fc«^nei±©7 
5yK^a75mo75yssaTM^$tiTv^s„ 

[C:Sf*L<tt, *^BJ®5fe^^PQQGDH«, la^IJS 
^lTg$tlS75/^§a^J®2 7 7m(0if}V^S.y 

mnm^, 7y~y. 7x/i^=¥>. uv>, 7x^-5 
>ii^^ts:mJiiDmii^ti^7^ymmsxmm^nx 
.}V77~>B&xmmrLx\>^^. 

[0 0 10] *fcSiJ®||^t3*V»TSi. *?gBJ©3fe^M 
PQQGDHa> Mm : Ser Glu Gin G!y Pro Asn Ser 
Asp Asp Xaal Xaa2 Asn Leu He Val Lys Gly Gly Asn 
Tyr Gly Trp i^'p. Xaal il^^X a a 2 (^j£« 
<D^^75 ymn&X&^fi^. fztzh. Xaalfi^Gl 
uT"fe5t€Xa a 2ei 1 eXtt&li] ^^tS. 

[0 0 1 1] *^Bjtssfc, ±m<DJk^mif}vzi~xsi 

[0 0 12] *%?^©a:^SPQQGDH®»gaS 
[DO 1 3] 

[j89^©«MiOJ^ffi] qi; ^^ P QQGDHg)|ji§ 

TK^ttPQQGDHSa-h'-rsag^® 
n-T^-f >i7mf fcX7->^n->p c R^KJ; 07 

y^h.\z^m%x\.. 75/s^a®^s?iiJSA§n 

fc7j<}§ftPQQGDH©9-i-::^9U-&«^l'fc, ;:n 
^:kmm^^fV.U^V. i^;V3-xtc:^-rsPQQGD 
H©?£tt{:c)liTXi'U-r:>i^LT. 2 0mMiiS© 
yjkn-xic^-r?>ffiffi*n o 0mM®5'Vi/n-7.i:^ 

4M«=fc D m-^±iti^^^±LftP QQ GD HS^iitS 

[0 0 14] Ctl60i7n->®--:5lc^i,^Tag^iB 
?iJS«?)tffUfci.::5, 112 7 7»@®G 1 u*iG 1 yfc 

m\<07^ym.mmzmmi'itt:i^, ^^tnmmz 

B«lbTfeK4S*jgttPQQGDH.J;i3t)i^-)V3-X 

cnf,(Dm^izs-o\^x. l®75y^^»®^ 

mzx^i>')V3-7.i:z^t^mm^<D\^±mmmz-z> 

[0 015] z.n^r\z7m&.p QQGDH t-:kmm 
±mMt^mBKiil^^t^m6nx\'^tJ.^^z.tf)^i. 
^(DmMi:mm(Dnm\zmtmn\mtAjEmtbBn 
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tJ;DSaK-^«ii^^a!|-r5:^oif7A. PHDiS 
(Rost, B., PHD: Predicting one-dimensional protei 
n structure by profile based neural networks, Meth 
ods Enzymol., 266. 525-539(1996)) ICi f97j<J§ttP Q 
QGDHCD-^«ii^fetfc, 7j<^ttPQQGDH®- 

St. a^>.mx.DNAtS«$fflViTA.calcoaceticus S 

^LfcPHDSlCcbsr^lilffil^fflA^S^snfcTlc^tt 

PQQGDHOD=ife^iii:®{S-&bfco 

±3£® 7Kiit4 P Q Q G D H®-;^:fll5S^»j®SSe** 

^l55!cS:jt"rst)fflTSi5, ^^(C. C®r:^^gjt®A' 
:5'—>{::PbTThreading method (Rost.B., Schneide 
r, R. and Sander, C. Protein fold recognition by p 
rediction-based threading. J. Mol. Biol., 270, 471 
-480 (1 997) ) C J; Tra«?arj^;^3gA3'- >«:S-rM 

■t«2Oifej3geKT*0, ^®*T"t)0;^h7>H 
4 6#I^Stl5 W— t ^-7 i:P?«n5!|#mW:fe^ 

Q ^ifi»« t f 5^* ® i^-en-s^^jfid^Bj e s 

V> ^ P Q Q ^ 7 % W - 1 9^- 7 8 
^l^j-pTi'^So ;:n6®c:i:^^6, 7Ki§'l4PQQGDH 

[0 0 16] z.n^-!:\z^-:fa^ym.B»om»mm\z 

ret" S W3(SftM UraSode e. ©MM'&tt P Q Q G D H ic 
WITS-ii®if^(Biotechnol. Lelt., 19, 1073-1077 
(1997) Improved substrate specificity and dynamic 
range for glucose measurement of Eschericliia coli 
PQQ glucose dehydrogenase by site directed mutagen 
esis'. K.Sode and K.Kojima, Protein Engineering, 1 
2, 63-70 (1999) Engineering a chimeric pyrroloquin 
oiine quinone glucose dehydrogenase: improvement o 
f EDTA tolerance, thermal stability and substrate 
specificity, byH.Yoshida et aL):fe j;ti^Coziere,(C<t 



§tSii^S!J^x;i'T®|giK(Biochem. , J. , 312. 679-685 
(1995) Structure of the quinoprotein glucose dehyd 
rogenaseof Escherichia coli modeled on thai of met 
hand dehydrogenase from Melhylobacterium exlorque 

ns)i&^*a. ;znim^\^^tiu. SK^ssfcM-^-r 

^m.mWV~^\zsb^tt-ifi7r:m^nTiir). Sode5® 
M-J:I3, mig^ttPQQGDH®;V-:/"C#fiE-rS 
7 7 5Si®^*T*«Hi sSffi®75/®^«fcfi 

Sm2 6 8^8*^5 2 8 9SS®«*®^2 7 7#g 

<DG\mm7Zjmizmmt^^t\z^'o. 

to^, :^)v--fmm'¥\zmw£mmA'r^z.t\z^ 

t), :?K»ttPQQGDHt^3UiT'&i?';V:3-:^fcJ*t'S 
l^*Jtt*i|R]± bfc P Q Q G D H S Sill L * i:*SilE 

[0 0 18] iE-eiT?. if}V'''fi^<om<om&\zmVXU 

mmmz^mmxL, if)v::i~x\zm^m^(o 

m<f<0, 2 7 8#@®I 1 eSPhefCgmU&efe^i! 
45*0^2 7 9#i®As n*H i.sfc^ifetfeSfe 

nfcj;5fc. j:n6®^^i!»«®i^-'V3-xfcMts 

afDtt*^*[&l±bfc. i:®Ci:«< 7K®ttPQQGDH(C 

*3V^TH> ;l®;^-:/m^^^^^^^©»Ri?i«fc^S^^^S*i 
^Ur>x^Ki. c®iNF^®;i'->^^mca, ^s^*A 
f •& t D i^;t'3-7,«*-r§»tH4€i^]±s-ii5 
* 7 5 / sasji^'^ei'* - &.ti3*-r ^ « ±ia}c?x u 

fcGlu 2 7 7, I 1 e 2 7 843i;?^As n 2 7 9?M 

[0 0 1 9] ris-t)-^. )\''-zfmM<Dmm. 
'^^m^o^mz^mmxt^ ^t\z^^?QQG 

D H ® n «?DttS& AT ^ 5 ;i t s ^ 

mi%m^z^^^xmT^^Mz\.fz-ho-cm. p 

Q Q G D H®a««#fttt S^3S:S-rs:&feffii*^ - - T'ii* 

[0 0 2 0] *^B;30$?£Ll.igfe^SPQQGDHtt, 
IH^J#^ 1 T-« ^ tl^ 7 5 y KiE?iJ®m 2 6 8 ^S*^ h 
2 8 9?M®^^i-*3ViT. 1 ^fca-€-tliy.±®75/' 

Ka«*^ffl®7 5/s?MTB^$nT!/^^, 

*«BJ®# ti? * b 35:^^ P Q Q G D H IB?ii#^ 
l-e^Stl§75yifE5lJ®2 7 7#g®i^;i^^5>K 
77->. 7X/l7^iX 'Jv>> 77.n3^ 

ym. txf-z^y. {f^^^y^ jv)yii^m^)yy 
i,Mhfs.^m^mk-^M7zmmT'amnx\^^ 

^fctt2 7 8»@®'1'yD<v>aaA^7xz:;l/ 

77~>^»Tfim*nTVis. 

[0 0 2 1] ^fcSiJ®li-^C^>'^Tt*. *«M®SC^S 
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PQQGDHtt, mm : Ser Glu G!n Gly Pro Asn Ser 
Asp Asp Xaal Xaa2 Asn Leu He Val Lys Gly Gly Asn 
Tyr Gly Trp l^'^. Xaal *J:mSX a a 2 tiffi* 
©^^r 5 fcfc'b, X a a 1 1 

uT$)§i#Xaa2ai 1 eTttfe^O ^^tJo 
[0 0 2 2) ^f:^BJ®3Sr^SS>5'ji.n-7.««^«lC43 

-Am&^it^t^^tK^O, Acinetobac 
ter calcoaceticus ffi3lS©*^ftPQ 
QGDHCD^2 6 8 5S»*^^ 2 8 9 ^^CDJl'- 

A^S;i/-:/M:^*(c*5t,iT 1 Sfc}S^nK±®75 

Acinetobacter calcoacetic 
u s**®5^^®*^ttPQQGDH*3-K1-S5t« 

[0 0 2 4] *^?g®3Sc^l!PQQGDH$3-H-r5 
jtfi^'tt, 55«8©*^ttPQQGDtt*3-H1-«Jifi 

ss3-f^-r§ss@3?'j§. a^s-r-^#7 5/Kss=& 
3- Hf-ssaiH^ji-g^-rs ^1 (h f' J: 0 mmt^ c t 

Atx'^ S . ® d; ^) & g|5{iL#S«imasa?iJ g^® » ® 

TSae-tiTfeo, thrums, mm. WM. « 
[0 0 2 5] y>yAmmxt^m'^\z\t, mt 
^>yAic^as»Ab, jv-^mmiz^mmMti 

fz^^ym^ P Q Q G D HSe^^-f U -^^ftf 
-5. ;in^;*cjiMfcMK^b. PQQGDHOif;l-n 



*gtPQQGDHtt:*;^ffifc43ViT%:S$-ii 

^(D^m^^x^B,\zmmmm^no^ti>ixt 

5, ::®7'f:/7'J-*2 0niMi^;i/3-x#ffiTT'fi 

^^LTPMS-DCIP^SnA, PQQGDHCStt 

^Bmz^Qmt:hx. 0 OmMtcMt-^ 

[0 0 2 6] ±ai®j:5tCbT#e.nfc, SSc^^PQQ 
GDH^^St-S5gKfi^{^£««b, 

^^mxm%-^^'m\zimt.'i^, cn?^®^'^ 

PQQGDH*^&*:}gttWi}-^?#5=:i:*iT 

J; 13, 5e3BbfePQQGDH&«SI5g^te^^ig?-&5C 

77-^-T--Y-i7DVhif7 7^-, H 
PLC75:tn::±f3»iaTSri:tcJ;5, *fg?gogS:^i! 
PQQGDH§|gM-r$. 

*^Bj^®PQQGDHtt, PQQ^MS^tbTv i^^l' 
[ 0 0 2 7 ] g^fSttCPJA&a, PQQGDHCJ:*^' 

-X ©S^^klc t fei^j o TST^Stis P Q Q®S$S 
jta7Cfe*®MfiKJSCckD^Sf SCt*5T»^S. M 
^^^iUra, mfM.. PMS (7x:^v>;< hit;!' 
7x-h) -DC IP (2, 6->»i'Pn7xy-;K 
>h*7xy-;W , 7xU->7>ft;*'J'>A, 7xD-fe 

*%l3®§fe^M P Q Q G D H«4^;V3-X (cMf 5^Sl 

-fe, ^^aPQQGDH®i^Jl/3-XC^1-?.Km{i» 
^Tl OmM^^TfefeD, S^^MPQQGDH®^/;!/:^ 
"Xtil^tf SKmfit2 0mMJ;i3;'ciH}t®i/i, Bfe^^SP 
QQGDH®4'Tt>E 2 7 7 K® tMTSK 

[0 0 2 8] bfc*5-3T, *3fe^3S^*^ffiV^T{fJ3g$ 

mmznhxm.ii'^-^<. igv^2i$©^;i'3-x*t^{ii 

T^€.&i:©®nfc?iL^^t1-S. 
>y;V3-X7'yfei'^'y h 

imm\lt.fz. *^a^{:t¥3&S^SPQQGDH^^tf 
^;P3-:;^7<y-t:'r^'y *^Bj®i/;!/ 
n-7.75'-fe'f^v htt. *%B^ttie'5g^^MPQQG 
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ii«fmT!iScSi-s:ss, 3t«tt^uv-, mm 

*^BJ®35:^a P Q Q G D H S:;i3 >l;^i-h{c®^ft; 
[0 0 2 9] i^;i/n-;^»K<DStett> iE;T©<fc5CL- 

TfT5c:t:i«T#5. mu-izMzmmm^xn. pqq 

TaQDNAj|?UJ<5— e (5U//ii 

lOX Taq#U;!t7— ^fAy77■■ 
DMSO 

5mM MnCU ■ 
1 OmM dGTP 
2mM dATP 
lOmM dCTP 
lOmM dTTP 
HjO 



1§,m\zmWt^. ><x-fX-:J'-i:LTtt, 7xU->7 
^Ct^^tes, {^fflmSiUT^^BJCgfe^aPQQ 

[0 03 0] 

[^JSesj] BIT, l|jiCsji=i-:JViT*fg?gi&#«IK:Si.B^ 

mmm i 

ISM P Q Q G D H»t5^ ^-f U 

7^7:^2 HpGB2S. ^i^^-pTic 9 9 A (7r 
;V'75/7*i:S) <i!)-7;l'^i7n-->^^«MfcC, Acinelob 
acter calcoaceticusft3f£P QQGDH*n— 

\i^7-yfU-htLX. X7-:/a->PCRStJ: 

J^^C, 9 4°C3^i-FBl, SO-Cam *3j;CJf7 2'C 
2^>rBl$3 O-t^-fi^JV, ft?g{C7 2t:Tl 0^^M®*# 

[0 0 3 1] 
[«U 
1) 0.5^1 

1. Om 1 
4. 0 /z 1 
4. 1 

10. 1 

. 1. 0;x 1 

10. Oil I 

10. Otf 1 

Z. Oiil 

2. On\ 
Z. Oul 
2. On I 

5 1, 5/il 



[0 0 3 2] #&n&i^S*^ttPQQGDH®7^:/ 

yv-^mm^zmnmmu mm-^n^^^a--^ 

■^-{>pn^^d'~-fV~Y\zii^\^1t. 3D--$giJ©:/ 

JSl OmM*5J;t>*PMS-DC] P^jSlD^, flii:*©:/k 
-KfcSl 0 OmMi^;Un-Xi5<fcafPMS-DC I P 
^inx.. ^;&©PQQGDH©ffittSB«T'«SUfc. 



100. Ojtt 1 

2 ft ©:/U- h TK^© P Q Q G D H ©Sffi i7 □ 

[0 0 3 3] £:©5-6ic>©i7D->^ffi«ciyc, it 

K^i!^* P Q Q G D Hafei^©«® 
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|B5!l#-§-2 {CTP^tlSAcinetobacler calcoaceticusfi 

E277A 5'- GAG GTT AAT TGC 

E277N 5'- C AAT GAG GTT AAT GTT 
E277K 5' - GAG GTT AAT ATC 

E277D 5' - GAG GTT AAT TTT 

E277H 5' - C AAT GAG GTT AAT GTG 
E277Q 5' - GAG GTT AAT TTG 

E277V 5'- C AAT GAG GTT AAT TAG 
E277G 5'- GAG GTT AAT TCC 

1278P 5'- C AAT GAG GTT GAA TTC 
N279H 5" - GAC AAT GAG GTG AAT TTC 
^fj^-fyT.^ HpKF 1 8 k (^) ) tAc 

inelobacter calcoacelicus fijfcPQQGDHSn— 1* 

^, 2:n&f->:/^-hiLfc. ::©-r>:/i'-h 5 o 

fmo 1 tSSii m liMu t an (S^ftS) -E 
X p r e s s Krn^'y h t^Mffl-feVi'v'a >7°5-f 
v-5pmo K U>S?{t:bfc5'-y7 h^-^-fv- S 
0 pmo 1 (20^1) £D1/1 0S©|5l+-y h 

®7.::i-U>i^Ai/7T-i:i;felCfl^b, 1 0 Ot:, 

fc. •feV'i'v'3>:^7-1'-x'-~apKFl SkO^jf^-f 

i;7.7-y'yB>n-jy7-. l|il©T4 DNA'J^f 
-if, lwl©T4 DNA!i?U>^7— iffcJ;r/5jti 1 

[0 0 3 5] :in&DNA©5XV-yg^^gaig5(tji«T 

^:5E.coli BMH7 1 - 1 8inutSCJg»$5ifet, -ft 

^:*^5.fflt±Jbfcy5;2,5 H^E.coIi MV1184{::J^ 
KfiftL.. ^©an--/«ie.:/7XS h'S;Jftl±iL./'c. 
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ATC GTC AGA G -3' 

ATC GTC AGA GTT TG -3' 

ATC GTC AGA G -3' 

ATC GTC AGA G -3' 

ATC GTC AGA GTT TG -3' . 

ATC GTC AGA G -3' 

ATC GTC AGA GTT TG -3' 
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Sequence Listing 
<liO> Sode, Koji 



max^?l<*fc. E 2 7 7 K©i^;m-7.CMt"?>Km 
jiiaS^S. 8mMTSD> Vm a xffitt 2 7 7 1 U/m 

m a xfiBi!l«Jifl=(^=t 13 2 5 0 0 - 7 0 0 0 U/mg 
-e&So j:©«§*;5^6, E2 7 7K3fc^aPQQGDH 

p Q Q G D H {cESJc-r siS v«stt-s 

>^;i/3-x©7'>-t:'f 

35c^SPQQGDH*fflViTi!^;V3-X*r •y-b'f U 
fco E 2 7 7 Kg{C^SJ^*«:< 1 mMPQQ, ImM 
C a C 1 2#ffiTT' 1 ltR.m±*D<bU, ^»«©i' 
jl/H-XfeilKS mMPQQ. lOmM C a 01 z?^ 

n^mmm\z^^:,. dc i p©6 o o nm©«s 

®gg^bSf&#tU;to @3(-S^Sn2.J:5l'. E2 7 7 
KSfe^SfPQQGDHSffiV^T. O, l-20mM©«i 

^MXDS.Zn Yimmm\'ii-it^y'^~7. h 2 Om 
{t^-Jj?^^-:^ b**iS?l4 Omg^«^nfc*-xH>^ 

"7, ^€@©«Mf^°^tt*«b^ ii®±TWSbfc. c 
©m^*l%©^^-'^:^'''^7;^Tt:^*^^^^l omM m 
OPS»*(pH7, 0) 4'T^ia-e3 0 5)-Ri3jiSL 
fd\k^ 2 OraMU v>S'&t^l OmM MOPS^ffi?S 
(pH7. 0) ^X^^-^'^^'h^mm.X>f}'V^)'V7 
;l.7^t:F«::/n-y:^^>i^Ufc„ OmM M 

opsig« (pH7. 0) ^■^■m.-zims^^xmm 

[0 0 3 9] #»ibfc#*-fe>-»J-^fflV^Ti'*Jl/a-X 
mS©SI^Sffofc. *§g§«®5!c*SPQQGDH^@ 
SfcUfei£^-fe>-9— O. lmM-SmM© 

[0 0 40] 

[%Bj©^S] eScglS P Q Q G D H«i^;i/3-x ic^T 

h * 5 ^^ttSSir >-y— *f^J5jcTS t «o?5^^© P 
Q Q G D H t^fcW^Ctk'^. =fc i^^f'^i- 

[0 04 1] 
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<120> Glucose Dehydrogenase 

<130> 990387 

<160> 13 

<210> 1 

<211> 454 

<212> PRT 

<213> Acinetobacter calcoacelicus 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Glu Asn 

15 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

'20 25 30 

Leu Trp Gly Pro Asp Asn CIn He Trp Leu Thr Glu Arg Ala Thr Gly 

35 . 40 45 

Lys He Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 

SO 55 60 

Gin Val Pro Glu He Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr He Tyr He 

85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys. Glu Leu Pro Asn 

100 105 110 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 

115 120 125 

Glu Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 

130 135 140 

,61n Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys lie Tyr Tyr Thr 
145 150 155 160 

He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 

165 170 175 

Gin Ala. Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Mel Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser He 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

. 260 265 270 . 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 

275 280 285 

Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 
325 330 335 
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Thr Cvs Gly Glu Met Thr Tyr lie Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glo 

355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val lie Phe Arg ile 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Tbr Thr Tyr Asp Asp Ala Val Pro Mel 
385 390 395 +00 

Phe Lys Ser Asa Asn Arg Tyr Arg Asp Val lie Ala Ser Pro Asp Gly 

405 410 *15 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gln Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu' lie Lys 

435 440 ♦45. 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212>DNA 

<2I3> Acinelobacter calcoaceticus 
<400> 2 

agctactttt atgcaacaga gcctttcaga aalttagalt ttaalagatt cgttatlcal 60 
cafaalacaa atcalalaga gaactcgtac aaacccltla ttagaggltt aaaaattctc 120 
ggaaaatttt gacaatttat aagglggaca catgaataaa catltaltgg claaaatlgc 180 
ttlattaagc gctgtlcagc tagltacact ctcagcatlt gctgatgttc ctctaactcc 240 
atctcaatlt gctaaagcga aatcagagaa ctltgacaag aaagtlaltc tatctaatct 300 
aaataagccg catgctttgl tatggggacc agataatcaa atttggttaa ctgagcgagc 360 
aacaggtaag atlclaagag tlaafccaga gtcgggtagt glaaaaacag tttttcaggt 420 
accagagatt gtcaatgatg ctgatgggca gaatggttta tlaggttttg ccttccatcc 480 
Igaltttaaa. aataalcctt atalctatat ttcaggtaca Ittaaaaatc cgaaatctac 540 
agataaagaatlaccgaacc aaacgaltal tcgtcgltal acctataala aatcaacaga 600 
tacgctcgag aagccagtcg atttattagc aggaltacct tcatcaaaag accatcagtc 660 
aggtcgtctl gtcattgggc cagatcaaaa galtlattat acgattggtg accaagggcg 720 
taaccagctl gctlatttgt tctlgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
acfgaalggt aaagactalc acacctatat gggtaaagta ctacgcttaa alcltgatgg 840 
aaglattcca aaggataalc caagttttaa cggggtggtt agccatattt atacacttgg 900 
acalcgtaal ccgcagggct tagcallcac tccaaatggt aaatlatlgc agtctgaaca 960 
aggcccaaac tclgacgatg aaatiaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg clalgctlat gcaaattatt cagcagcagc 1080 
caataagtca atlaaggalt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa Ictgaatgga ctggtaaaaa clttglccca ccaitaaaaa ctttalatac 1200 
cgttcaagal acctacaact alaacgatcc aacltgtgga gagatgaccl acatttgctg 1260 
gccaacaglt gcaccgtcat ctgcctatgt ctalaagggc ggtaaaaaag caattactgg 1320 
Ugggaaaat acatlattgg ttccatcltt aaaacgtggt glcaltttcc gtatlaagU 1380 
agatccaact talagcacla cttalgalga cgclgtaccg atglttaaga gcaacaaccg 1440 
llalcgtgat gtgaltgcaa glccagatgg gaalgtclla tatgtattaa ctgalactgc 1500 
cggaaalgtc caaaaagatg alggctcagl aacaaataca tlagaaaacc caggatctct 1560 
callaagtlc acclataagg ctaaglaata caglcgcalt aaaaaaccga tc 1612 
<210> 3 
<211> 22 
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<212> PRT 

<Z13> Acinetobacter calcoacelicus 

<220> 

<222> 10 

<223> Xaa is any amino acid residue except for Glu 

<220> 
<222> 11 

<223> Xaa is any amino acid residue except for He 
<400> 3 

Set Glu Gin Gly Pro Asn Ser Asp Asp Xaa Xaa Asn Leu He Val Lys 

1 5 10 

Gly Gly Asn Tyr Gly Trp 
20 

<21G> 4 
<2ll> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 4 

gaggttaatt gcatcgtcag ag 22 ' 

<210> 5 

<211>30 

<212>DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 5 

caatgagglt aatgttatcg tcagagtttg 30 
<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 6 

gaggttaata tcatcgtcag ag 22 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 

<400> 7 , 

gaggttaatt ttalcgtcag ag 22 

<210> 8 

<211> 30 

<212> DNA 

<Z13> Artificial Sequence 
<220> 
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<223> primer for point mutation 

<400> 8 

caalgaggtt aatgtgatcg tcagagtltg 30 
<210> 9 
<211> 22 
<2i2> mk 

<213> Artificial Sequence 

<220> 

<223> primer for point natation 

<400> 9 

gaggttaatt tgatcgtcag ag ^2 

<210> 10 
<211> 30 
<212> DRA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 10 

caalgaggtt aattacaicg tcagagtttg 30 
<210> 11 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for point mutation 

<400> 11- 

gaggttaatt ccatcgtcag ag 22 
<2i0> 12 
<211> 26 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 12 

caalgaggtt gaaltcati:g tcagag 26 
<210> 13 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> priier for point mutation 
<400> 13 

gacaatgagg tgaatttcat cglcagagtt 30 
[023 02«. *^?§t*V^Tffl<.^fc>^7;^5Kp 
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1/32 
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27/327 
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1:01) 
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1/00 
1/32 
1/54 
5/00 
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LI ANSWER 2 OF 2 WPINDEX COPYRIGHT 2003 THOMSON DERWENT on STN 
AN 1999-341563 [29] WPINDEX 
DNN N1999-256333 

TI Counterweight support jig for elevator - has support jigs, installed on 
both sides of buffer absorbing device, which are mutually coupled 
vertically at upper and lower edges on same axis core. 

DC Q38 

FA (TOKE) TOSHIBA ELEVATOR TECHNOS KK; (TOKE) TOSHIBA KK 
CYC 1 

PI JP 11124285 A 19990511 (199929)* 7p B66B007-OG <~ 

ADT JP 11124285 A JP 1997-288066 19971021 

PRAI JP 1997-288066 19971021 

IC ICM B66B007-00 

ICS B66B005-00; B66B011-00 . 

./ BINARY DATA / 0308222002.TIF 

AB JP 11124285 A UPAB: 19990723 

NOVELTY - An oil filled buffer absorbing device (6) is instaUed to the 
lower side of a counterweight (2) in the central part of the pit (4) of a 
hoistway. Support jigs (llA), made of thin carbon steel pipes, are 
installed on both sides of the buffer absorbing device. The upper and 
lower edges of the support jigs are coupled vertically on the same axis 
core. DETAILED DESCRIPTION - An end plate is coupled to the upper and 
lower edges of each support jig. The upper and lower edges of the support 
jigs are coupled with bolts (19) that are passed to the end plate. 
. USE - For elevator. 
ADVANTAGE - Simplifies maintenance and inspection works of the 
elevator at short period of tfane. Simplifies moving work of the support 
jigs on the floor in the pit. Eliminates coupling operation of the support 
jigs. DESCRIPTION OF DRAWING (S) - The figure shows the front elevation 
view of the counterweight support jig for elevator. (2) Counterweight; (4) 
Pit; (6) Oa filled buffer absorbing device; (llA) Support jigs; (19) 
Bolts. 
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